Airway muscle in preterm infants: changes during development.
To quantitate airway muscle changes in infants born at 23 to 41 weeks' gestation (control subjects) and to compare the changes with those in infants with chronic lung disease. Fifty-five human lungs (from infants born at 23 to 41 weeks' gestation) were studied: 46 from infants who died of various diseases within 72 hours of birth, and 9 from infants with CLD (infants born at 26.9 +/- 0.5 weeks' gestation, who lived 17 +/- 8 days). All the lungs were perfused via the trachea and pulmonary artery in a standardized protocol. Formalin-fixed tissues in paraffin blocks were cut 5 microns thick. Sections were immunohistochemically stained for alpha-smooth muscle actin. By using computerized image analysis to quantitate images digitized into the computer, we measured the area of muscle, epithelium, airway lumen, and length of basement membrane in 18 airways, from the smallest bronchioles to bronchi, in each infant. Muscle was present at 23 weeks' gestation at all levels of the bronchial tree, and from 25 weeks to term the control lungs had a similar quantity of muscle at any given airway circumference. Relative to airway size, there was more muscle in small airways, less than 1000 microns in circumference, than in larger airways. In airways greater than 1500 microns in circumference, infants with CLD had significantly more muscle than did control lungs. Airway muscle is present at 23 weeks' gestation at all levels of the conducting airways. The 25-week gestation infants had a quantity of airway muscle relative to airway circumference similar to that of term infants. Preterm infants with CLD who were aged 9 to 29 days have increased airway muscle in airways greater than 1500 microns in circumference. Bronchospasm in very low birth weight infants is possible within the first days of life.